Abstract:
Introduction.

23
The aim of this work is to evaluate the impact on the SSFW behaviour by incorporating an innovative 24 device in the capture and exit of the effluents from horizontal subsurface wetlands. Said device was 25 installed in a pilot-scale wetland and in a real-scale wetland. As a consequence, there was an increase 26 in the efficiency of organic matter removal from domestic wastewater, at a low cost of investment, 27 operation and maintenance, and was complying with the water quality standards required by the 28 current regulations of the country.
29
It is considered that the water is contaminated, when their chemical, physical and biological 30 characteristics or composition has been altered, this is, it loses their potability for daily consumption Artificial wetlands can efficiently reduce the Biochemical Oxygen Demand (BOD), Total Suspended 48 Solids (TSS), achieving adequate treatment levels with low energy consumption and simple and 49 economic maintenance procedures [7] . However, the rate of organic matter biodegradation is lower,
50
requiring typically 20 to 50 times more land area than in conventional systems [8] .
51
In artificial wetlands, soluble organic compounds are biodegraded by aerobic processes where 52 oxygen is supplied directly from the atmosphere by diffusion and mainly through the process of 53 photosynthesis, into the water column [9] . Microorganisms that are attached to the support medium 54 in subsurface flow systems are those that biodegrade the soluble organic compounds [10] . The 55 degradation rate is typically 10 times faster than anaerobic processes [11] . On the other hand, aerobic 56 processes are the main mechanism to reduce soluble BOD, and the elimination of particulate BOD 57 occurs rapidly by sedimentation and particle filtration in the spaces between gravel and roots [12] .
58
The structural factors that affect the removal of organic matter are related to the depth of the wetland,
59
which in turn is conditioned by the plant's root depth, depending directly on the species of plant 
116
Physical-Chemical Parameters and Analytical Methods
118
• Chemical Oxygen Demand (COD) 119
The potassium dichromate method was used to evaluate COD levels. This method is a variation which is based on the efficiency of the innovative device of a 92%, greater than 84% of the 220 conventional.
221
The lower efficiency of the conventional device is attributed to the uniqueness and location, which
222
causes the occurrence of preferential flows, leaving a volume with very little water movement,
223
generating a decrease in both the height and effective volume of the wetland.
225
On the other hand, with the innovative device, having 4 equidistant catchment outlet pipes, it tends 226 to generate a uniform flow that integrally occupies the cross-sectional area, using an effective height
227
closer to the design height of the wetland.
228
Student's t-test analysis
229
A Student's test analysis was made to compare the efficiency results between conventional and 230 innovative device and verify if there are significant differences between them, both for pilot and real
231
wetland.
232
We worked based on an alpha of 0.05 and under the following hypothesis:
233
• H0 = 0
234
It indicates that there are no significant differences between the results of the COD removal 235 efficiencies of the effluent from the wetland innovative with the wetland conventional.
236
• H1 ≠ 0
237
It indicates that there are significant differences between the results of the COD removal efficiencies
238
of the effluent from the wetland innovative with the wetland conventional both for pilot and real
239
241
By using Microsoft Excel, the t-Students analyses of the efficiency results are shown in Table 3 . 
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